
Mitigating the Risk of  
Cross-Bores

Northeast Gas Association’s
Fall Operating Conference
October 4, 2012

Paul Armstrong
Gas Technology Institute



22

Mitigating the Risk of Cross-Bores

> Cross-Bore Best Practices Guide provides a single source 
of information that can be used by natural gas operators to 
investigate and remediate existing cross-bores as well as 
prevent future cross-bores

> Outreach and Education Program provides information to 
effect positive changes in attitude, practices and operations

> Cross-Bore Database is providing a national database of 
damages and incidents to assist in identifying trends

> Technology development underway for prevention and 
detection methods
─ Acoustic Pipe Locator

─ Mechanical Spring

─ HDD “Look Ahead” sensors, Acoustic and GPR
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Energy & Environmental Technology Center

Pilot-Scale Gasification Campus

Offices & Labs

GTI Overview

> Not-for-profit research, 
with 70 year history

> Facilities 
─ 18 acre campus near 

Chicago
─ 200,000 ft2, 

28 specialized labs 
─ Offices in AL, CA, MA, PA

TX, Wash DC
> Staff of 250
> Market opportunities 

are creating substantial 
growth

> 1,200 patents; 500 products
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Cross-Bores

> What is a sewer cross-bore?
A sewer cross-bore is the inadvertent placement of a gas 
main or service through a sewer line.  Sewer cross-bores 
typically occur during trenchless construction.

What can happen as a result of a sewer cross-bore?
The sewer line may become blocked and need to be 
cleared by a plumber or the building owner with 
mechanical clearing tools.  This may cause the gas line to 
be cut which could cause an explosion or fire. 
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Potential Intersections
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Cross-Bore Incidents
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Known Cross-Bore Incidents 
- last 10 years

> Austell, GA
> Bellwood, IL
> Burlington, VT
> Cincinnati, OH
> Clayton County, GA
> Fairfax, OK
> Gilbert, AZ
> McKinney, TX 
> Madill, OK

> Massena, NY
> Merriam, KS
> Middletown, OH
> Mobile, AL
> Phoenix, AZ
> Rochester, MN 
> St. Paul, MN
> Tucson, AZ
> White Bear Lake, MN
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Cross-Bore Investigative Results

> Minnesota Public Utilities Commission 
─ 27 cross-bores reported in a 6 month period

> Palo Alto, CA
─ 4 blocks inspected.  24 cross-bores found

> City A 
─ 2 cross-bores per mile in 200 miles of sewer main
─ One cross-bore at a school

> City B
─ 3 cross-bores per mile of sewer main 
─ One cross-bore at a hospital

> City C
─ 2% cross-bores out of 11,000 sewer laterals inspected
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OTD Project
Cross-Bore Best Practices
> Developed a Cross-Bore Best Practices Guide

which provides a single source of information that can

be used by natural gas operators to investigate and 

remediate existing cross-bores as well as prevent

future cross bores

> The guide provides methodologies, technology 

recommendations, and procedures for preventing and detecting cross bores

> It can assist natural gas operators to reduce their risk and exposure to the 

threat of cross-bores

> Next step is to develop an outreach program to facilitate implementation
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First Recorded Cross-Bore Incident
Kenosha, WI  August 29, 1976
NTSB Recommendations 
> Complete inspection of those locations along the construction route where 

gas mains and sewer laterals may be in proximity to one another and correct 
any deficiencies. 

> Examine records to determine other locations where gas lines were installed 
near existing sewer facilities (including a review of sewer blockage 
complaints), then inspect these locations and take corrective action where 
necessary. 

> Revise construction standards to require the underground facilities be 
located accurately before construction and to provide protection for these 
facilities near boring operations. 

> Inform inspectors and supervisory personnel of the circumstances of this 
accident, train them to be alert for similar conditions, and advise them of 
preventive actions. 

The NTSB’s recommendations from 1976 capture the core of the best practices included in this Guide. 
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Summary of Best Practices

> Comply with all regulations

> Evaluate the potential for cross-bore events to exist and dedicate resources 

> Do not assume a lack of a natural gas service precludes a location from 
having a cross-bore 

> Provide support from the highest level of the organization

> Create a separate department or cross-department team with a common 
goal and focus

> Use a record keeping system that is fully auditable 

> Use a GIS 

> Use a risk-based approach 

> Include cross-bores within the DIMP Plan 

> Develop operating procedures and training programs specific to cross-bores 

> Coordinate information exchange with One-Call Systems 
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Types of Cross Bores

>Legacy Cross-Bores
─ Cross-bore events that currently exist due to previous 

installations
─ Most cost effective approach to the investigative 

efforts uses a risk-based approach that progresses 
from a review of records to a focused field 
investigation

>Future Cross-Bores
─ Cross-bores that do not currently exist but may as 

new gas mains and services are installed
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Preventing Future Cross Bores

> Establish a tolerance/safety zone with a minimum 
clearance of 2 foot horizontal and 1 foot vertical based 
on sewer mark-outs.

> Do not “blind bore” or assume the depth or location of 
any facility.  Pothole to expose all parallel or crossing 
utilities and observe the bore as it passes each 
intersecting utility as well as when the reamer is pulled 
back.

> Use a camera for pre and post installation inspection to 
establish the condition of the sewer prior to installation 
and to verify no cross-bores occurred during the 
installation.
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Cross-Bore Public Awareness

>Increase awareness of the hazards associated 
with gas/sewer conflicts
─ Plumbing and sewer cleaning contractors
─ Equipment rental companies
─ Customers 

>Safety DVD
>Bill inserts, advertisements, news media, online
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Public Awareness Example



17

Public Awareness – Door Hanger Examples
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Public Awareness – Sewer Tag Example
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What is a sewer cross-bore?
A sewer cross-bore is the inadvertent placement of a 
gas main or service through a sewer line.  Sewer 
cross-bores typically occur during trenchless 
construction.

What can happen as a result of a sewer 
cross-bore?
The sewer line may become blocked and need to be 
cleared by a plumber or the building owner with 
mechanical clearing tools.  This may cause the gas 
line to be cut which could cause an explosion or fire. 

How can I avoid causing a sewer cross-bore?
You can avoid causing a sewer cross-bore by 
excavating and locating sewer lines in advance of 
trenchless construction.

What do I do if I discover a sewer cross-bore? 
If you discover a gas main or service that has been 
cross-bored through a sewer line, relocate the gas 
line and properly repair the sewer line.  If you 
discover any other utility’s cross-bore, notify the 
building owner and the other utility.

What do I do if I damage a sewer line? 
In the event that you damage a sewer or drain line, 
you must ensure that it is repaired properly.

Sewer Cross-Bore Awareness for Gas Operations
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OTD Project 

Acoustic Pipe Locator

> Technology licensed to Sensit Technologies
> Currently transferring technology
> Components are being assembled
> Expected to be commercially available in 

4Q2012

Ultra-Trac APL

Display
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Acoustic Pipe Locator
Need/Benefits:
> Locate gas distribution pipes with emphasize on detecting plastic pipes  

─ 300,000 miles of plastic pipes without tracer wires in US alone
─ 500,000 to one million miles of plastic pipes without tracer wires in the world
─ Tracer wires prone to damage/corrosion

> Increases miles of plastic pipes to be detected
─ 60%+ damage by third party
─ Direct implications on operating cost and safety

> Water and sewer lines

Requirements:
• No special coupling liquids
• Use of same transducers for expected field 

conditions (dirt, grass, concrete, asphalt, etc.)
• Simple to operate and immediate results
• Pipe(s) display for locator/surveyor
• Cost-effective
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OTD Project 

Mechanical Spring – Cross-Bore Detection

> Develop a tool that will detect a hit to sewer laterals 
during the HDD or mole installation of PE gas pipe. 

> The tool utilizes a low-cost and easy to use mechanical 
spring system that is attached to the HDD/mole head 
during drilling or to the PE pipe during pullback. The 
spring system is activated inside the sewer pipe void; 
thus locating the lateral and providing a real-time alarm 
identifying a hit. 
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Mechanical Spring - Schematic Design
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Mechanical Spring - Design

>Resilient to the forces applied during the drilling 
and pullback operations. 

>The spring arms function properly in drilling mud 
and varying soil conditions.

>Electronics are waterproof and resist the 
chemical and environmental conditions 
encountered in the soil and sewer lines.

>Alarm communications are real time via wireless 
radio or through tracer wire.
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OTD Project 

Obstacle Detection During HDD 
> Requirements:

─ Detect obstacles in advance of HDD operations
─ Sense both ahead of and adjacent to the drill bore 
─ Data acquisition and display must be rapid

> Simple display; Real time processing and display

> Projects:
─ Acoustic-based technology; Sensors on the ground 
─ GPR-based technology; Sensors incorporated in the drill head

> Status:
─ Acoustic technology provided detection of pipes about 20 ft. in 

front of drill head; Applicable for most soils; Requires improved 
accuracy/repeatability

─ GPR technology detects pipes in close proximity; Good 
accuracy; Requires increase in pipe detection range; Issue on 
applicability in different soils

─ Both projects running in parallel; Potential to combine efforts into 
one system; Very challenging projects
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…“the Energy to Lead”

Contact information:

Paul Armstrong
Director, Business Development
781-449-1141
paul.armstrong@gastechnology.org

GTI is a company that solves important 
energy changes, a company that truly has…
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